CX3CL1--a macrophage chemoattractant induced by a single bout of exercise in human skeletal muscle.
Monocytes/macrophages (MOs/MΦs) are suggested to be crucial for skeletal muscle repair and remodeling. This has been attributed to their proangiogenic potential, secretion of growth factors, and clearance of tissue debris. Skeletal muscle injury increases the number of MΦs in the tissue, and their importance for muscle regeneration has been supported by studies demonstrating that depletion of MOs/MΦs greatly impairs repair after muscle injury. Whether noninjurious exercise leads to induced expression of chemoattractants for MOs/MΦs is poorly investigated. To this end, we analyzed the expression of CX3CL1 (fractalkine), CCL2 (MCP-1), and CCL22 (MDC) in human skeletal muscle after a bout of exercise, all of which are established MO/MΦ chemotactic factors that are expressed by human myoblasts. Muscle biopsies from the musculus vastus lateralis were obtained up to 24 h after 1 h of cycle exercise in healthy individuals and in age-matched nonexercised controls. CX3CL1 increased at both the mRNA and protein level in human skeletal muscle after one bout of exercise. It was not possible to distinguish changes in CCL2 or CCL22 mRNA levels between biopsy vs. exercise effects, and the expression of CCL22 was very low. CX3CL1 mainly localized to the skeletal muscle endothelium, and it increased in human umbilical vein endothelial cells stimulated with tissue fluid from exercised muscle. CX3CL1 increased the expression of proinflammatory and proangiogenic factors in THP-1 monocytes (a human acute monocytic leukemia cell line) and in human primary myoblasts and myotubes. Altogether, this suggests that CX3CL1 participates in cross-talk mechanisms between endothelium and other muscle tissue cells and may promote a shift in the microenvironment toward a more regenerative milieu.